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ABSTRACT 



The purposes of this study were to determine how 



experienced high school physics teachers were in using computers, how 
computers were being used for high school physics instruction, what 
the teachers perceived the use of computers in their physics classes 
should be, and what the enabling and constraining factors were in 
d-^veloping the use of computers. A total of 319 high school physics 
teachers who were members of the American Association of Physics 
Teachers responded to a survey mailed to 400 teachers for a return 
rate of 79.8 percent. Conclusions based on the results of the survey 
vere: (1) the teachers averaged seven years computer experience but 
the quality was questionable; (2) the number of computer systems 
available was insufficient to support use and restricted the 
teachers' selection of applications for physics instruction; (3) the 
teachers wanted to use all of the computer applications more 
-frequently; and (4) the enabling factors were quantity of computer 
systems, software, and preparation time and the constraining factors 
were lack of funds for purchasing, having time to prepare for use, 
and having computer systems available. The survey instrument is 
appended. (YP) 
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Purposes of the Study 

The purposes of this study were to determine how experienced 
high school ph sics teachers were in using computers; to ascertain 
to what extent and how computers were being used for high school 
physics Instruction; to determine what high school physics teachers 
perceived the use of computers in their physics classes should be; 
and to determine what the enabling and constraining factors were in 
developing the use of computers for high school physics instruction. 
A survey instrument designed by the researcher was mailed to a 
sample of American high school physics teache s who were members 
of the American Association of Physics Teachers. 

Methodology 

The instrument included questions regarding the experience of 
the respondent and the availability of computer equipment; the 
current frequency of use of computers by the teacher and his/her 
students, and the ideal frequency of use of computers by the teacher 
and his/her students. Questions regarding the teachers' concerns 
were used to determine the teachers' Stages of Concern; and the 
respondents were asked to list factors which assisted or thwarted 
their efforts to use computers for physius instruction. 

The validity and reliability of the survey instrument (Appendix 
A) were established by a review of the literature for computer 



applications used in physics instruction and Stages of Concern 
instruments developed by Hall and his associates; and by an 
evaluation of ♦he survey instrument by a group of ten high school 
physics teachers and one university physics professor (Appendix B). 

Of the four hundred teachers selected to participate 319 or 
79.8 percent returned their surveys. Perhaps this high rate of return 
may be attributed to some or all of the following factors: 

• The sample was chosen from members of the American 
Association of Physics Teachers, a professional 
organization. 

• The inclusion of a diskette of public domain software. 

• The cover letter used a personalized greeting instead of 
"Dear Colleague." 

• The survey was conducted by a fellow physics teacher 
rather than a professional researcher or an institution. 

Findings 

The high school physics teachers responding to the su.vey 
averaged 18 years of teaching experience (Figure ^) and 14 years of 
physics teaching experience (Figure 2). Over 30% of the respondents 
reported having physics as their undergraduate major. With the 
exception of biology (6.25%) all the majors with a frequency of 1% 
or greater were in the physical sciences. Eighty-two percent of the 
respondents have earned advanced degrees. The predominate majors 
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for advanced degrees were in the physical sciences or education. 




Years Teaching 

Figure 1. Respondents' Years of Teaching Experience 



25-,* 




Phgsics Experience 



Figure 2. Respondents' Years of Experience Teaching Physics 

Ninety-five percent of the physics teachers responding have 
had experience using computers (Figure 3). The average number of 



years experience was 6.97 with a mode of three years. The average 
number of computer stations available was 6.7; however, the mode 
was only one. These would include computers which must be shared 
with other classes during the school day. Furthermore, the average 
number of computer stations available on a daily basis was only 2.5, 
with a mode of zero. 




Computer Experience 



Figure 3. Respondents' Years of Experience Using Computers 

The computer applications used by the greatest number 
respondents were word processing (teacher use), demonstration, and 
grade book programs. Each was reported used at least once during 
the school year by more than 50% of the respondents. Word 
processing and grade book programs were used on a weekly basis, 
while demonstration programs were used 2 to 5 times during the 
school year. 
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Between 40% and 50% of the respondents reported using 
laboratory simulations, laboratory tool (teacher use), drill and 
practice, tutorials, data plotter (teacher), word processing (student 
use), and educational game programs. The laboratory simulations, 
drill and practice, tutorial, and word processing programs were used 
by students. The modal frequency of use of each of these 
applications was two to five times during the school year. Data 
plotter programs were reported used by less than 40% of the 
respondents' students. 

Most of the teachers believed that word processing, 
demonstrations, grade book, test generators and drill and practice 
should be used weekly. Laboratory tools, laboratory simulations, 
data plotters, tutorials, educational games, authoring and 
spreadsheets (teacher use) should be used monthly. 

The most frequently cited enabling factors were having 
adequate numbers of computer stations (24.3%), appropriate 
software (15.2%) and adequate preparation time (13.2%). The most 
frequently cited constraining factors were inadequate funding 
(18.4%), inadequate preparation time (17.8%) and an inadequate 
number of computer stations (15.9%). 

Statistically significant differences were found between the 
current frequency of teacher use and the ideal frequency of teacher 
use of authoring, demonstration, grade book, test generator, 
communications, data plotter, spreadsheet, information services, 
laboratory tool, and word processing applications software. 
Statistically significant differences were also found between the 



current frequency of student use and the ideal frequency of student 
use of drill and practice, educational games, laboratory simulation, 
programming, tutorial, communications, data plotter, spreadsheet, 
information services, laboratory tool, and word processing 
applications software. 

A statistically significant difference was found among the 
respondents' placement into Stages of Concern (SOC) categories 
(Figure 4). This distribution was bimodal with the greatest number 
of respondents being placed into Stage of Concern one and many 
respondents being placed at or near Stage of Concern four. 
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Figure 4. Respondents' Placement Into Stage of Concern 
Categories 

No statistically significant differences were found among the 
respondents' mean number of years of teaching experience, mean 



number of years of experience teaching physics, mean number of 
computers available for physics instruction or mean number ot 
computers available for physics instruction on a daily basis when 
grouped by the respondents' Stage of Concern (SOC). However, a 
statistically significant difference was found among the 
respondents' mean number of years of experience using computers 
when grouped by the respondents' Stage of Concern. 

This difference may be explained by Hall's concerns based 
adoption model. Those who had been given early opportunities to use 
computers progressed through the sequence of concern stages while 
others did no*. These teachers may have been among the first users 
of personal computers and thus had gained more years of computer 
experience and greater Stages of Concern. 

Significant differences were found between the current 
frequency of use for all computer applications investigated except 
authoring, communications, information services and test 
generators when grouped by the respondents' Stage of Concern. This 
difference may also be explained by Hall's concerns based model of 
innovation in that individuals must progress through the sequence of 
concerns regarding an innovation before accepting and using it. 
However, the Concerns Model would predict that the a!i applications 
should be used more frequently by teachers at the greater Stages of 
Concern. Thus, it is important to note that the four applications in 
which no significant differences were found were among those least 
used (see Table 9). The question raised by this situation is, why 
don't the teachers at the greater Stages of Concern use these 
applications? Some possible answers include the following: 



• The teachers at the greater Stages of Concern are 
unfamiliar with these applications. 

• The teachers at the greater Stages of Concern have not 
considered the usefulness of these applications. 

• The teachers at the greater Stages of Concern have decided 
that these applications have limited usefulness. 

• Ihe teachers at the greater Stages of Concern do not have 
these applications available. 

Significant differences were also found between the 
respondents' perceptions of the ideal frequency of use for all 
computer applications investigated except test generators, 
tutorials, and word processing (ISU) when grouped by the 
respondents' Stage of Concern. The Concerns Model would predict 
that teachers at the greater Stages of Concern should perceive a 
greater ideal frequency of use than teachers at the lesser Stages of 
Concern, for all applications investigated. No explanation is 
apparent to explain the agreement among teachers at all Stages of 
Concern regarding the ideal frequency of use of test generators, 
tutorials, and word processing (ISU). 

Resolution of the Hypotheses 

It was hypothesized that there would be no statistically 
significant difference between the respondents' or their students' 
current frequencies of use and the respondents' perceptions of the 
ideal frequencies of use for authoring programs, demonstration 
programs, grade book programs, test generators, drill-and-practice, 
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educational games, laboratory simulation programs, programming as 
a learning tool, tutorials, communications, data plotter programs, 
electronic spread sheets, information services, laboratory tool and 
word processing programs. Every computer application investigated 
yielded a statistically significant difference, at alpha = .05, 
between the reported current frequency of use and the respondents' 
perceptions of the ideal frequency of use. Therefore, the hypothesis 
that there is no difference between the respondents' or their 
students' current frequencies of use and the respondents' 
perceptions of the ideal frequencies of use is rejected for all 
computer applications investigated. 

It was hypothesized that there would be no statistically 
significant difference between the physics teachers' placement into 
Stages of Concern categories. However, at alpha = .05, a 
statistically significant difference was observed. Therefore, the 
null hypothesis is rejected and it is concluded that there was a 
difference in the placement of physics teachers into Stages of 
Concern categories. 

Conclusions 

Phvsics Teachers Experience 

The first purpose of this study was to determine how 
experienced high school physics teachers were in using computers. 
From the findings it may be concluded that high school physics 
teachers are experienced using computers and should be sufficiently 
prepared to successfully use them for physics instruction. 
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Considering that the teachers averaged seven years computer 
experience, the high frequency of respondents determined to be at 
Hal/s Stages of Concern one (SOC 1) was unexpected. Several factors 
may help explain this apparent inconsistency. First, this study made 
no distinction between microcomputer, minicomputer, and main 
frame computer systems and many of the respondents may have 
included experiences from undergraduate or graduate courses using 
main frame or minicomputers years ago. This is most certainly true 
of respondents reporting more than ten years computer experience 
as the history of personal computers is only ten years old. 

Also, many or most respondents may have included all the time 
since their last computer experience rather than estimating the 
time spent actively using computers. Thus, a hypothetical teacher 
who had completed a six week computer literacy class three years 
ago, and had not used a computer since, may have reported three 
years of experience rather than six weeks. 

Finally, the general use of computers in education and the use 
of computers for physics instruction may be regarded as separate 
innovations and thus could explain the observed bimodal distribution 
of Stages of Concern. It appears plausible that many respondents 
may have progressed through several Stages of Concern regarding 
the general use of computers in schools several years ago. At some 
time in the past they may have been primed and ready to participate 
in using the innovation. 
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However, only selected individuals were given the opportunity 
to participate initially. These were most likely mathematics, 
science or business education teachers who were interested in 
teaching progra ,,iing, business applications or computer literacy 
classes. Many of the physicc teachers responding may have become 
involved with computers in this manner and may account for the 
relatively high frequency of distribution of respondents about SOC 4. 
In fact, several respondents did report that they were also their 
school's computer teacher. 

Those who did not become involved immediately may have been 
given little opportunity to participate in using the innovation and 
thus did not progress along the sequence of stages as described by 
Hall. These individuals may have accepted the innovation as it 
exists elsewhere in the curriculum, or as it pertains to personal use 
such as word processing or maintaining grades, without seriously 
considering its role within the physics curriculum. Such individuals 
may very well accouni for the large number of respondents at Stages 
of Concern one. These indiviouals may not be interested in learning 
more about computers but more about how computers can be used in 
their physics classes. 

The difference found between the respondents' Stages of 
Concern and their ytars of computer experience may also be 
explained by the notion that those who had been given early 
opportunities to use computers progressed through the sequence of 
stages while the others did not. The mean years of computer 
experience of teachers at SOC 5 was 10 years, nearly twice that of 
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teachers at SOC 1. These teachers must have been among the first 
users of personal computers and thus were probably very interested 
in the innovation as it relates to physics from the outset. 

An apparent discrepancy regarding the years of computer 
experience and the Stages of Concern exists when considering the 
twelve individuals at SOC 0. Their mean years computer experience 
was 9,4 years, close to the respondents at SOC 5. However, some of 
these individuals claimed over 20 years experience, wrote negative 
notations on their questionnaires, and seemed to be hostile to the 
innovation, the survey, and the researcher. 

Perhaps the mean years of computer experience for SOC 0 
should be discounted. These respondents most likely used main 
frame computers in the past and may be attempting to use this 
experience to defend their resistance to accepting the use of 
personal computers in the physics curriculum. This possibility may 
also help explain the unexpected high level of computer experience 
for the respondents at SOC 1. 

Current Use of Computer AppliRatinn*^ 

The second purpose of this study was to ascertain to what 
extent and how computers were being used for high school physics 
instruction. It may concluded that the number of computer systems 
available was Insufficient to support extensive use and restricted 
the teachers' selection of applications that would be appropriate for 
physics instruction. Although the teachers had computers available 
on a shared basis they did not have equipment available daily. Thus 
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computers could not be used as part of an experiment unless the 
setup was to be broken down on a daily basis. Also, unless the 
school had a computer laboratory which cou.d accommodate an 
entire class, computer equipment would have to be transported and 
set up in the physics classroom or laboratory. This would have made 
it difficult for students to use the computers because most 
applications require individual or laboratory team use (usually two 
students). The teachers seemed to have enough equipment to utilize 
all of the applications themselves and to provide occasional 
demonstrations for their students. 

Word processing for teacher use and grade book programs were 
used on a weekly basis, while demonstration programs were used 2 
to 5 times during the school year. The fact that the each of these 
applications require only one computer system supports the 
conclusion that there is insufficient equipment to provide for 
student computer experiences. 

Between 40% and 50% of the respondents reported using 

laboratory simulations, laboratory tool (teacher use), drill and 

practice, tutorials, data plotter (teacher), word processing (student 

use), and educational game programs. The laboratory simulations, 

drill and practice, tutorial, and word processing programs were used 

by students. The modal frequency of use of each of these 

applications was two to five times during the school year. Except 

word processing, each of these applications can be used with a 

single computer as a learning center by rotating students through 

the experience on different days. These applications seem to be the 

) 



14 

most readily available snd it is not surprising that they are the ones 
most frequently used by students. 

It was surprising to learn that data plotter programs were 
reported being used by less than 40% of the respondents' students. 
This should be one of the most useful computer applications for 
physics considering the number of experiments which require 
graphing of numerical data. However, data plotter programs have 
limited usefulness if a printer is not available. Perhaps it may not 
be convenient or impossible for students to print out graphs for 
their reports. 

The data permits the conclusion that the respondents at the 
greater Stages of Concern have greater current frequencies of 
computer use than those respondents at the lesser Stages of Concern 
for all applications except authoring, communications, information 
services and test generators. This conclusion simply reflects Hall's 
concerns based model of innovation in that individuals must 
progress throuqh a sequence of concerns regarding an innovation 
before accepting and using it. The four applications in which no 
significant dr'^'^rences were found were among those least used 
(see Table 9). 
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Shavelson's research (1984) found that the most successful 
users of computer-based instruction varied their patterns of use. He 
also found that teachers with extensive undergraduate work in 
science tended fall into the adjunct instruction and drill and 
practice modes of computer-based instruction. The limited patterns 
of use reported by the physics teachers and the large number of 
respondents at the Awareness (0) and Information (1) Stages of 
Concern seems to support Shavelson's suggestion that "science 
teachers may not be the ones to lead the technology revolution in 
education (1984, p. 71)." 

Ideal Use of Computer Applications 

The third purpose of this study was to determine what high 
school physics teachers perceived the use of computers in their 
physics classes should be. The data collected clearly supports the 
conclusion that physics teachers perceived that they should be using 
all of the computer applications investigated more frequently than 
they are currently using them. 

The Jata also permits the conclusion that the respondents at 
the greater Stages of Concerns perceive greater ideal frequencies of 
computer use than those respondents at the lesser Stages of Concern 
for all applications except test generaiors, tutorials, and word 
processing for student use. This conclusion is also predicted by 
Hall's concerns based model of innovation. 

Cognitive dissonance, as described in Chapter 2, may also 
explain the respondents' perceptions of the ideal frequency of use of 
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computer applications. It may be that the teachers were troubled 
by the possibility that they were not doing something that ether 
teachers were; and thus, as described by Festinger (p. 667), 
"selectively perceived" higher ideal frequencies of use "in an effort 
to reduce this 'dissonance.'" In fact, when considered collectively, it 
may be impossible to use all the applications at the ideal 
frequencies perceived. 

Enablino and Constrai ning Factors 

The fourth purpose of this study was to determine what the 
enablino and constraining factors were in developing the use of 
computers for high school physics instruction. L has been concluded 
that physics teachers perceived that having an adequate quantity of 
computer systems available was the most important enabling factor 
in using computers for physics instruction. The second most 
important enabling factor was having appropriate software. Having 
adequate preparation time for their use was the third most 
important enabling factor. 

It has been concluded that physics teachers perceived that 
having adequate funds to purchase computer systems and to provide 
for adequate preparation for their their use was the most important 
constraining factor. The logic is obvious, if having adequate 
numbers of computer systems is the most important enabling factor 
then the lack of funds for their purchase should be the most 
important constraining factor. Also, assuming an adequate quantity 
of computer systems are available, then funds must also be provided 
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for preparing teachers how to use them. The second most important 
constraining factor was having time to prepare to use the 
computers. Having computer systems available was the third most 
important constraining factor. 

Most of the respondents did not differentiate between enabling 
or constraining factors. The constraining factors were simply 
negative assertions of the enabling factors. If, for example, a 
respondent claimed that supportive administration was an enabling 
factor, he or she would most likely state that non-supportive 
administration was a constraining factor. However, it is interesting 
to note that, as a group, the teachers perceived that the greatest 
enabling factor was to have computer systems while the greatest 
constraining factor was the lack of funds to pay for them. 

Although many different factors were given, many appear to 
be synonymous or closely related. For instance, many respondents 
simply stated that time was a factor. Were they referring to time 
to learn how to use computer hardware and software, time to 
prepare lessons, time to fit "computer physics" into the crowded 
curriculum, or simply time to let the "dust settle" and see where we 
are headed? Many of those who claimed time as an enabling or 
constraining factor may be describing the same factor that others 
called training. 

Coburn (pp. 170-171) cited essentially the same constraints in 
explaining why computer assisted instruction "did not become a 
significant ongoing part of many school programs in the sixties or 
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even the early seventies." Most notably, Coburn concluded that "the 
cost of the hardware needed to reach the masses of students and the 
cost of developing quality educational software were mu-h to high." 
Although these costs have dropped dramatically, funding for the use 
of computers in assisting physics instruction has remained 
inadequate. The constraining factors which existed 25 years ago 
still exist today, and Coburn's observation that schools are 
fundamentally conservative social systems remains true. 



Recommfinrl^fj^nfi 

Graef (p 431) and Becker (p 4) have previously recommended 
that science educators needed to determine what computer 
applications were useful and what could be done to make computers 
more useful in the future. This study has come to several 
conclusions which support these recommendations. 

The leading constraint to using computers in the physics 
curriculum is the lack of funds to purchase equipment, software, and 
training for the teachers. While it is beyond the scope of this 
project to make recommendations regarding the financing of 
educational innovation it is important to note that it cannot take 
place without it. However, simply providing adequate quantities of 
computer equipment and training on how to operate it will not insure 
its successful integration into the physics curriculum. Physics 
teachers also need help in knowing what computer applications are 
appropriate to the curriculum; and where, when, and how they should 
be used. 
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It is recommended that the writers, publishers, manufacturers 
and distributors of physics curricula materials revise their products 
to include appropriate computer activities. These revisions should 
completely integrate the computer based activities into the 
curriculum ""ather than simply supplement the current or past 
curriculum. The leading physics curriculum projects, such as 
Project Physics and PSSC physics, should make major revisions to 
provide teachers with a precise guide to follow when using 
computers with their particular approach to teaching physics. 

It is recommended that professional organizations, such as the 
American Association of Physics Teachers, continue their efforts to 
identify exemplary uses of computer technology in physics teaching. 
They should also continue to provide workshops and training for 
physics teachers and science curriculum coordinators. 

It is recommended that major colleges and universities, 
throughout the United States provide courses for high school physics 
teachers on how to use computers in their classes. 

Suggestions for Further Research 

Several questions arose during the analysis phase of this 
project which could not be answered from the data collected. 
Therefore, similar research projects should consider Including items 
in the survey instrument which address the following questions 

• How recent was the teacher's computer experience? 

• Was the computer experience with main frame computer, 
minicomputer, or microcomputer systems? 
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• How recent was any computer training? 

• Was the training related to using computers for physics 
instruct'on? 

• What other classes did the respondent teach? 

• Did the respondent teach computer classes? 

• Did the school have a computer laboratory*? 

• Which of the computer applications investigated were 
available at the respondent's school? 

• How many printers were available for the computers used in 
physics instruction? 

• Were computers available for student use outside of class 
time? 

This research project has addressed teachers perceptions of 
uses of computers in the science curriculum. It has been concluded 
that physics teachers belisve that they should be using computers 
more frequently than they are currently being used. To facilitate 
that goal, it has been recommendel that new physics curriculum 
materials be developed which explicitly guide the teacher in 
choosing and delivering appropriate computer based learning 
experiences. 

Considering that teachers do not have time nor resources to 
create computer based learning experiences publishers should 
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develop software that corresponds with new or existing physics 
textbooks. This software should include appropriate demonstration, 
tutorial, laboratory simulation and test generating materials with 
instructions for their use. Furthermore, learning experiences 
involving the use of word processing, data plotter, laboratory tool or 
other applications software should be provided. The instructions for 
using these learning experiences should focus upon how to best 
integrate applications software into the physics curriculum. 

A major step in developing such a curriculum would be to 
determine the appropriate uses of computers and where and how 
they should be written into the curriculum. Therefore, it is 
suggested that an investigation of successful physics teachers who 
use computers in their curriculum be conducted. 
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SURVEY OF PHYSICS TEACHERS' 
PERCEPTIONS OF THE USE OF COMPUTERS 
IN THE PHYSICS CURRICULUM 

GEMCRAL INFORMATimi 

Pint* antw«r th« following qu«tttont by writing your rasponso In th« tpaeo 
provided. 

1 . What was your undergraduate major? 

2. What was your undergraduate minor? - 

3. Do you have a Maater degree? Doctorate d^^ree? 

If you have an advanced degree, what waa your maior( s)? 

a) . b) 

5. How many yeara have you taught? phyaica? 

6. Do you have experience uaing computera (for any purpoae)? 

7. If you have experience, how long have you been uaing computera? 

8. Pteate mark the box correaponding to your age category: 

20-29 30-S9 40-49 90-39 «tov« 60 

□ □ □ □ □ 

9. How many phyaica claaaea do you teach? 

10. How many computer atatlona are available for your phyaica claaaea? 

11. Do your phyaica claaaea have to ahare computer atatlona or computer time with 
non-phyaica claaaea? 

12. How many of the computer atatlona mentioned above are available dally for 
phyaica claaaea? 
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USING CQhWfrrws Fnp PHYsirs iHffTRlfaimi 

I^««S?r^«l'l^I^t^'•^"••*•J"'^''"'•"^" •^'>^ frequently you use 

iX^x fl^ll^^^^'i P**^**" "0^. wh«t you believe 

the (deil frequency of using computtr ippltcittons should be. 

IJCMrjIlir^ •••• k..- «pen . ten ..•^li 

XMfn;7heZ';;rn'^^^^^^^ ' ' 



Srt\'i.Vr'!!!!r*r.!?i""**^" be ssked to respond 

^thjflut current frequency of use for that ippllcitton. You will then be 

dll5fi?JiSf5f*"*J' P'-oflrsms Which ftcilittte the 

.K'rS'pToSrrmT"**' S««tL£lIfit Is sn exsmple of .n 

A. Mtrk the box which best describes ^laiLiurrentfreauencv of u** 
•uthoring progrims for physics ln st?St i S^ TPftlUlftn^Y Of l i nt of 



TEACHER 



□ 



□ 



□ □ 



H'o'ur ill .Uilf 1 b^"*^' the 1da.l fr.«.. f 

muoi Of iuthorinq programs for physics Instruction should be: 



te'^er 



□ 



2t«9 

□ 



HMtkH 

□ 



bla?ltbSMyiS ffJ?"*' • used In the seme wey as 

olt tJ!?!?! '"^ ""^^ Illustrate a concept for an entire claaa 

BuOclfiir It a program that displaya the head-to-tan addition^ vector"* 



A. 



demonstration programs for physics Instruction: 



current BMrar 

TEACNER rn 

USE I i 



□ 



2te9 

□ 



HMtblf 

□ 



a 



2o 

o 
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B. Mark tht box which b«tt dtscrtbes whit you bolfovo tha idaai ffauMcv of 
layCJIitof domonstritton programs for phyatcs Instruction should ba: 



KJU. 
TEACNEt 
UK 



□ □□□□□ 



19. flr«<«fc— t T— fa. Thm computar p >grams ara dastgnad to handla 
Information rolatad to studant gradaa. Th< lar can aatabllsh a claas 
rosttr, antar scoras, calculata gradas anc statistics, and print datallad 
raporta. Grada Mastar Is sn axampla of a commarclally svallabia gradabook 
program. 

A. Mark tha box which bast dascrlbas vour currant froquancv of usa of 
gradabook programs for physics Instruction: 



B. Mark tho box which boat dascrlbas whst you ballava tha Idoal fraouancv of 
YWr U»t of gradabook programs for physics Instruction should ba: 



16. T«at ■•wtTa. Thasa programs allow tha usar to craata tasts quickly 
from quaatlons pravlously storad on diakotta. Taat ganoratora usually 
provlda quaatlon banks on disk whila also allowing usars to craata thair 
own. Craata-A-Taat Is an axampla of a tast ganerator that has taat banks 
avallabia for phyalcs. 

A. Mark tha box which bast dascrlbas vour currant fraauencv of usa of tost 
ganarator programs for physics Instruction: 



B. Mark tho box which boat doscrlbas what you ballava tha idaal f r«iuancv of 
^auCJtti of ttst ganarator programs for physics Instruction should ba: 







SlcHon 2: ComptitT AiM>»r«non« InvQlvj nQ Student liaa nniv 

Each computtr tppltcatton will b« dtftnad. Yo- will b« tskad to ratpond 
wtth YWIf itutif nti' currtnR f rtquancy of use for that appltcatton. You will 
than ba aakad to raipond with %ift you baltava tha tdaal fraquancy of your 
Itudiotlluaa ahould ba for that appltcatton. 

. Prtllnili-tftCtUf. Tha uaa of computar programa to mamortza facta, 
auch aa fs^rmulaa . Baste Elactrtctty Is a progra.Ti that gtvas practtca In 
applying Ohm's and Kirchoffs Laws to simpla DC circuits . 

"^^^^ '^^'C'^'bas vour atud^nti' currant frafluantv of 
of drtll-and-practtca programs for physics instruction: 

= □ □ □ a 

Mark tha box which bast dascrtbas what you baltava tha Idaal fraauanry nf 

your ttudtfitt lllt of drtll-and-practica programs for physics Instruction 
should ba: 

□□□□□□ 

mtltttntl if*. Computar programs dasignad to ba antartstntng yvt 
hsying aducattonal valua. Artlllary typa gamas may hava soma aducational 
valua In davaloptng an undarstanding ballistics. 

Msrk tha box which bast dascrtbas vour itudantf currant framtnev 
of aducatlonol gamas programs for physics Instruction: 

□ B *a a 

Mark tha tcx which bast dascrtbas what you baltava t ha idaai franminrv of 
your ttU^ntt* Ult of aducstlonsl gamas programs for physics instruciion 
should ba: 

^ □□□□□□ 



V 



10. L^fcarf rv aiaMiati— ra««. Thtt« programs timulats laboratory 
txportmtntt on a computor ayatofli. Thoto might b« ctlUd 'p«eudo> 
txporlffltntt. ' Scitlic (t a ttmulatton of tho work Rutht rford and prattnt 
day flfm«ntary partlcia "otoarch. 

A. Mark tht box whtcil boat dttcrlbt t vour itudantt' currant f r^auancv of u«a 
of laboratory simulation programs for physics Instruction: 

CmaOT HtVtr OMt 2 to 9 MMtMl VttfcH D«fl| 

STUDCRT I I I 1 I » I 1 i — ^ r— =1 



□ □ □ □ □ 



6. nark tho boy. which boat dt scrlbt s what you bt Htvt tht idMi fraouancv of 
vour itudtnti' u«a of laboratory simulation programs for physics 
Instruction should bo: 

KM. HtYM* OMt 2to9 hmfU§ VMkta D«na 

.TjjmT □ □ □ □ O □ 

20. Pr— r««cii— • iM riU— f I . Assigning studonts to writs a 
computer program to solvt a sclontlfic problom with tht objtctlvt of 
'iisrnlng tht physics conctpts Involvtd thoroughly. For txampit, a studtnt 
may bt asslgntd to writs a pro^jram that ¥fl1l graphically display tht addition 
of any numbtr of vsctors. 

A. Mark tht box which boat dtscrlbts vour atudtnts' currtnt frtoutncv of ust 
of programming as a Itarning tool for physics Instruction: 

CUmT Rrrtr Om« 2to9 Mm<M« VfWa btlla 

"sr □ □ □ □ D □ 

B. Mark tht box which btst dtscrlbts what you btlltvt tht Idtal f rtoutncv of 
vour atudtnth' utt of programming as a Itarning toot for physics Instruction 
should bt: 

KM Rtvw OMt 2to5 Htathlf Vttfcli PM§ 

^VSS" □□□□□□ 
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VI 



P'^ovldt txplldt content instruction to 
ttudtfjt. L ight WiYta Is • tutorial program that provides Instruction on tht 
wave tiieory of light. 

^' M riln.??.]?**'' «Mcr;bes your studenta' current ir^^u»n.y 
of tutorial programa for phyaica Inatructlon: 



= □ □ □ 'Q- a 

Y9Ur ttwgt nti lllt of tutorial programa for phyaica Inatructlon ahould be: 

□□□□□□ 



Section 3; CflmmitT Affp|jt|ttffl| Im^olvlfin fithur 
Toachar lla« or |ff f 

Each computer application will be defined. You will be aaked to reapond 

!S?i?fJ';7*w'''**'"*"^^ •PPllcttlon and with what you 

believe the ideal frequency of ^suc uae ahould be for that application. 

21 J^iVhltlili!'*.*!^ Yffur rtUdfrta' current frequency of 

^ J L •PP""**®" you believe the Ideal frequency of vour 

AlUdftOls: uae ahould be for that application. m—h y joiu: 



t^JJlR?!^*^^*"* - f"^^^*^* equipment which allow a computer or 
ot^i, li! ^b a hoat computer, uaually over phone lines. 

Knyaic J teachera and atudenta may uae communicationa equipment to acceaa 
^ASL , an electronic bulletin board with the lateat information on the 
Voyager and Space Shuttle programa from JPL and HASA. 

A. Marie the box which beat deacribea vour current trmaumncv af ©f 
comimmicitiona programa for phyalcs inatructioni 




UK 



™ □ □ a a 



6. Mirk the box which beat deacribea what you believe tha idMi frami^nrw Af 
JOULUllof communicationa programa for phyaica instruction should be: 



USE 



□ □ □ a 



VII 



C. Ktrk th« box which best deacHbes voup atudanta' current frequency of uae 
Of cofflmuntctttont programt for phyttct (nttrucCton: 



0. Mark tho box which boat doscrtbot what you boKevo tho Idoil freauancv of 
vour atudonta' uea of communtcatlons programs for physics instruction 
should bo: 



23. Data aiattT t— r«««. Thoao programs aro usod to plot and print 
graphs from data inputed. firinhicai Anaivaii is a data plotter program for 
the Apple II computer which inctudes semi-log and log-log graphing 
capabilities. 

A. Hark the box which best describes vour current freoyncv of uae of data 
plotter programs for physics instruction: 



B. Mark the box which best describes what you believe the ideal f reauencv of 
vour u«e of data plotter programs for physics instruction should be: 



C. Mark the box which beat deacribea vour atudenta' current freouencv of uae 
of data plotter programs for physics instruction: 



D. Mark the box which best describes what you believe the ideal freouencv of 
vour atudenta' uae of data plotter programs for physics instruction should 








be: 



KM. lever Owe 2teS 




□ □ □ 
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IfSSlfS^ l irtlii l ttf trwrf l. a software dtVDiopment tool wtiicft 
fiiJJfill* f*^*^^** ' sproidshott that contttns both dttt tnd 
rormulM. in tho citttroom tproadthoott may bo utod to ctlcultto gridos 
•nalyzt txportmtntal data, or koop Inventory of equipment and materials. ' 

^* "^^i^ ^''^ <*««CrlbeS vour current f refluangv nf of 

electronic spreadsheet programs firphyslcs Instruction^ 

= □ □ ft' •3" a 

"i^ □ □ □ 'm" 'nS a 

^ □ □ □ 'B- ''c? a 

0. Mark the box which best describes what you believe theldeslfreauencv of 

»^isr n □ □ □ 3 a 

hilir^JUl" **T*^i!* - co'nP"**'' »y«t«'ns containing many data 

Tlir*'!"*^* Mrvlces. individuals may access an Information 
service with a computer and have access to the largest information 
exampS!"' Co'nPuS*'^* ' Consumer information Service is one 

A. Mark the box which best describes vour currant f reauancv of imn of 
Information services for physics instruction: 

"n?" □ □ □ d a ^ 



IZ 

6. nark tht box wtitch Ntt datcrlbts what you balttva tha tdaai fraguancv of 
vaur two Of tnformatton torvlcos for physics Instruction should bt: 

TEACHEt □ □ □ □ Q [3 

C. Mark ths box which bsst dsscrlbss vour studonts' currant f roouoncv of uso 
of Information ssrvlcss for physics Instruction: 



CmKOT Ntvcr Qm* 2 to 9 MM<h1| Vffcli P«11< 

"ST □ □ □ □ □ □ 



0. Mark ths box which bsst dsscrlbss whst you bslltvs tha Idas! f rsoiisncv of 
vour studants' usa of sisctronic Information ssrvlcss for physics 
Instruction should bs: 

KM. Ntvar Osm 2to9 HMthli V— fcit D§11f 

□□□□□□ 



26. Lafcaratarvtaai. Ths uss of computsrs, along with additional Intsrfscss, 
to cspturs, stors, snalyzs and displsy sxpsrlmsntsl dsta. Ths VELA-plus Is 
s Isborstory microcomputsr spsclflcslly dsslgnsd to cspturs sxpsrlmsntsl 
data (CCNCO). 

A. Mark ths box which bsst dsscrlbss vour currant fraauancv of usa of 
computsrs ss a iaboratory tool for physics Instruction: 

IkYfT Om* 2ta9 HMrtkli Vttkta 



USE 



*S£Sr QSl 2ta9 HMttlf Vttkta Mtt 

□ □□□□□ 



B. Mark ths box which bs«t dsscrlbss whst you bsllsvs ths idaai fraauancv of 
^fiULUift of computsrs ss s Isborstory tool for physics Instruction should 
bt: 

J^^iL ftSS" SSSt 2to9 HMrtkli Vtakta D«n| 

n»o □ □ □ □ CJ □ 
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C. nark tht box which but d«tcrlb«t vour atudntr currant tr^auMfy Q f 
of computtrs at • laboratory tool for phyalct instruction: 

JJjjjWT Rmr Om* 2 1£3 MMtb1| Vttkta Paflw 

"SS" □□□□□□ 

0. Mark the box which boat dascribas what you baliava the idaal fraouancv of 
VQUr ttudtntt' mt of computers as a laboratory tool for phyaics inatruction 
should be: 

KM. Nsvtr Om« 2 to3 MMtkl| Vttkle DiiH 

•'Sf" □ □ □ □ a □ 

27. Wor< Tocaaatad »r— reM«. These programs facilitate the rapid 
production of typed documenta. Some alao allow graphics to be included 
within the text. In the classroom they may be used to produce lab reports, 
term papera, handouta, memoa, letters snd overlays. 

A. Mark the box which best describes vour currant freouencv of u»m of word 
processing progrsms for physics instruction: 

'fSSSr 9SS. 2 toS MMthli VmMi D«fli 

''IS" □ □ □ □ D □ 

B. Mark the box which best describes what ycu believe the ideal fraouencv of 
yfiyCJlSi of word proceasing programs for ^,hysics instruction should be: 

"'Sg" □ □ □ □ D □ 

C. Mark the box which best describes vour atudanti' currant f raouancv of u«« 
of word processing programs for physics instn.ction: 

aWWT ajYtr teM 2 toS HMttIi VMfcta D«ita 

•"ssr □□□□□□ 

0. Marie the box which best desc ribes whst you believe the ideal fraoyncv of 
YffWr itMtftntllJIli of word pri^cessing programs for physics instruction 
should be: 

KM Wgnr Omm 2 toS Hm<1i1| V-Mm Piflw 

□□□□an 
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APPENDIX B 

ZI 

YOUR CQtiCFPMS 
HEQARDIWG THC USg OP CQMPIITCRS POP PHYSICS IMSTWiCTIOM 

Th« purpose of this ptrt of th« quostlonnalro^ Is to dvtormfno what teachers who are 
uaing or thinking about using computers for physics Instruction sre concerned about at 
various times during the adoption proceas. The items were developed from typical 
reaponses of school and college teichers who ringed from no knowledge at all about 
varloua programs to many years experience In using them. Therefore, A GOOD PART OF 
THE ITEMS IN THIS SECTION MAY APPEAR TO BE OF LIHLE RELEVANCE OR IRRELEVANT TO 
YOU AT THIS TIME. For the completely Irrelevant items, please circle '0* on the scale. 
Other Items will represent those concerns you DO have. In varying degrs«t of 
Intensity, and should be marked higher on the scale. 



For example: 



This statement is very true of me at this time. 


0 1 2 


3 4 5 


6® 


This ststement Is somewhat true of me now. 


0 t 2 


3®5 


0 7 


This statement Is not at all truti of me at this time. 


0®2 


3 4 5 


6 7 


This statement seems irrelevant to me now. 


©I 2 


3 4 5 


6 7 



Please respond to the Items In terms of your present concerns, or how you feel about 
your Involvement or potential involvement with the use o f computen for ohvaiea 
Inatpuction. We do not hold to any definition of this Innovation, so please think of It In 
terms of YOUR OWN PERCEPTION of what It Involves. Remember to respond to each Item 
Interma of YOUR PRESENT CONCERNS about your involvement or potential Involvement 
with computapa f or nhvalca ln«f rugHnn . 
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in 



, ,° ^ 2 3 4 5 6 7 

irrelevant Not true of me now Somewhat true of me now Very true of me now 

28. I am concerned about students' attitudes toward using 0 1 2 3 4 5 6 7 

computers for physics instruction. 



0 12 3 4 5 6 7 



20. I now know some other approaches that might Nvcrk better. 

30. I don't even know what using computers for physics instruction 0 12 3 4 5 6 7 
means. 



31 . I am concerned about not having enough time to organize 
myself each day. 



0 12 3 4 5 6 7 



32. I would like to help other faculty tn their using of computers 0 12 3 4 5 6 7 
for physics Instruction. 



33. I have very limited knowledge about using computers for 
for physics instruction. 

34. I would like to know what effect using computers for physics 
instruction will have on my professional statua. 



0 12 3 4 5 6 7 
0 1 2 3 4 5 6 7 



35. 1 am concerned about conflict between my Interests and 0 i 2 3 4 5 r 7 
my reaponsibillties. u • c o t s o ^ 

36. 1 am concerned about revising my use of computers for 0 1 2 3 4 5 6 7 
physics instruction. 



37. 1 would like to develop working relatlonahips with both our 
faculty and outside faculty regarding the use of computers 
for physics instruction. 



0 1 2 3 4 5 6 7 



38. 1 am concerned about how using computers for physics 0 1 2 3 4 5 6 7 

instruction affects students. 



T ~ 



concerned about using computers for physics 0 12 3 4 5 6 7 



nil 

0 1 2 3 4 5 6 7 

Irrtltvant Not t rut of m« now Somewhat trut of mo now Very trut of mo now 

40. I would like to know who will make the decisions regarding 0 1 2 3 4 5 6 7 
using computers for physics Instruction. 

41.1 would like to discuss the possibility of using computers 0 12 3 4 5 6 7 
for physics Instuctlon. 

42. I would like to know what resources are available If we 0 12 3 4 5 6 7 
decide to adopt the use of computers for physics Instruction. 

43. I am concerned about my Inability to manage all that using 0 12 3 4 5 6 7 
computers for physics Instruction requires. 

44. I would like to know how my teaching or administration is 0 12 3 4 5 6 7 
supposed to change. 

45. I would like to familiarize other departments or persons 0 1 2 3 4 5 6 7 
with the progress of using computers for physics Instruction. 

46. I am concerned about evaluating my Impact on students. 0 12 3 4 5 6 7 

47. I would like to revise the instructional approach of using 0 12 3 4 5 6 7 
computers for physics Instruction 

46. I am completely occupied with other things. 0 12 3 4 5 6 7 

49. I would like to modify our use of computers for Instruction 0 12 3 4 5 6 7 
based on the experiences of our students. 

50. Although I don't know about using computers for physics 0 12 3 4 5 6 7 
Instruction, I am concerned about things In the ares. 
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^L.^ ! 2 3 4 5 6 7 



XIV 

irrtl^vm »lottni.ofm,now ' Somewhat tru;of me now ' v.ry ?ru. o? m* now 

0 1 2 3 4 5 6 7 



51 . I would Ifko to oxctto my studonts about thetr part tn 
uting computors for phystca Instruction. 

^' p?rblomrrTi*l*^Sf. non.cadamlc 
probloms rolatod to using computors for physics Instruction. 

"* InT-'lV ''•l^n '"^•^ «mputers for physics 

instruction will roquiro In tho Immodlato futuro. 

54. i would Itko to coordlnata my offort with othors to maximizo 
tho use of computers for physics Instruction. 

crmmSililV' ''•''•i ""l? ^^formMwi on time and energy ( 
commitments required to use computers for physics Instruction. 

56. I would like to know what other faculty are doing regardino 
the use of computers for physics Instruction. 

57. At this time, 1 am not Interested In learning about 
usinft computers for physics Instruction. 

^' ['i^l'^^J^}^^'^^ enhance, or 

replace the use of computers for physics Initructlon. 



0 12 3 4 5 6 7 
0 12 3 4 5 6 7 
0 1 2 3 4 5 6 7 
0 1 2 3 4 5 6 7 

t 

0 1 2 3 4 5 6 7 
0 1 2 3 4 5 6 7 
0 12 3 4 5 6 7 

I. 

'iZlZm" " """" 0 12 3 4 5 6 7 

0 1 2 3 4 5 6 7 

* 0? m??lme." '''''' " '"''"^ 0 1 2 3 4 5 6 7 



60. 1 would like to know how my role will change when I am 
using computers for physics Instruction. 



loT'M"'*^* •'"^^ ^^"^ computers for physics 
instruction Is better than what we have now. 



0 12 3 4 5 6 7 



XV 



£MABLINfi AND CQMSTPAIMINfi FArTflPS 

Thtt part of tht survey requests (nformatton about factors which either 
help or hinder your use of computers for Instruction In your physics 
classes . 



63. in the spaces provided list three things that could assist your efforts to use 
computers In your physics classes: 

A. 



B. 



C. 



64. in the spaces provided list three things that could thwart your efforts to use 
computers In your physics classes: 



A. 



B. 



C. 
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